These findings are contrary to the established economic and geography literature that strongly suggests employment suburbanization has and will continue to create employment centers beyond the central city in metropolitan areas.
INTRODUCTION
s is true of many former industrial metropolitan regions, the Buffalo-Niagara Falls, New York metropolitan economy has trailed that of other major metropolitan areas in New York State, as well as nationally. The region's loss of population and employment has been well documented. Indeed, Buffalo-Niagara Falls' employment and population patterns reveal a metropolitan economic structure that is quite contrary to the well accepted premise of a polycentric model of metropolitan economic development.
Since the 1970s, the premise of polycentric based economic activity in metropolitan areas has dominated metropolitan structure and economic development literature. Undoubtedly this is true for most metropolitan areas in the United States. However, there exist several metropolitan areas whose spatial distribution of economic activity yield not multiple centers of economic activity, but rather elongated versions of a monocentric model of metropolitan economic activity. The Buffalo-Niagara Falls metropolitan statistical area (MSA) is a modern version of a monocentric MSA. Intra-metropolitan employment shifts in monocentric metropolitan areas experiencing net population and employment loss have received relatively little empirical investigation.
The spatial changes in the composition and structure of employment centers are important considerations that are manifested in metropolitan governance public policy issues. Specifically, the intra-metropolitan shifts in employment directly impact regional planning and transportation issues, such as urban sprawl and regional governance. In addition, changes in the location of employment centers and population underscore the shifting pattern of political power between central cities and their outlying inner-ring, outer-ring and ex-urban suburban areas.
CHANGES IN POPULATION, EMPLOYMENT, AND ECONOMIC SECTORS: 1990-2000
The Buffalo metropolitan statistical area has undergone significant industrial restructuring since its heyday as an automotive industrial supplier, flour milling and industrial chemical processor center. The shift in employment and population has permanently altered the structure and governance of the metropolitan area. Since the mid 1970s, the balance of economic and political power has shifted from the central cities of the Buffalo metropolitan area to its suburbs. Buffalo's metropolitan economy has suffered multiple blows, among them a thirty year decline in population and economic activity and the change in distribution of employment and population within the metropolitan area.
The population and employment suburbanization that began in the late 1960s has continued unabated, as illustrated in Charts 1 and 2. This migration has been uneven in terms of suburban location. The pattern of suburbanization has generally followed national patterns, demonstrated by the fact that inner-ring suburbs were the initial destination for many central city families. Later, the outer-ring and exurban areas experienced relatively explosive population growth as household incomes increased and employment opportunities became more widely available.
Buffalo-Niagara Falls metropolitan area population decreased by 1.61% during the 1990s as the average U.S. metropolitan population grew by 13.9%. The population loss in the Buffalo metropolitan area was spatially uneven. Central cities lost population as suburbia gained residents. Since the 1970s, the metropolitan population has shifted from the central cities, and today, more than 64% of the metropolitan area's population resides in its suburbs.
Population decline in Buffalo's metropolitan central cities 1 accounted for the entire population loss in the metropolitan area. While suburban population in the area grew by more than 6%, it was not able to offset a net decline of more than 13% in central city population during the 1990s. The continuation of population suburbanization underscores the shifting location of firms and employment 2 .
Shifting employment in the metropolitan area has been significant and mirrors the 1990's population suburbanization. Unlike other major metropolitan areas, the Buffalo metropolitan area did not participate in the U.S. economic expansion of the 1990s. While U.S. metropolitan employment grew by 11% during the 1990s, Buffalo metropolitan area employment decreased by 1.04% during the same time period. Buffalo's metropolitan employment change has been spatially uneven.
Buffalo-Niagara's suburban areas enjoyed increased employment across the three economic sectors as the metropolitan area's central cities experienced net employment losses. The distribution of employment by economic sectors remained unchanged during the 1990s, as illustrated in Chart 3. The stability in the distribution of employment by economic sectors masks the intra-metropolitan spatial changes by economic sectors 3 .
Suburban employment expansion was led by the public sector and the non-profit private sectors. Suburban employment grew by more than three percent (3.12%) at the same time that the area's central cities experienced employment losses, exceeding eleven percent (11.01%).There was great variance in the employment changes by economic sectors. Suburban public sector and non-profit private sector employment grew faster than suburban private sector employment. The opposite held true for central city employment in these three sectors. Each experienced a loss in employment in the central cities of the Buffalo metropolitan area.
As with the rest of the nation, the Buffalo metropolitan economy is dominated by the private sector, which accounts for more than seventy-two percent (72%) of total employment in the area. Within the private sector, the non-profit sector accounts for approximately ten percent of all of the region's jobs.
Chart 4 illustrates the increased concentration of employment in the suburbs. With more than two-thirds of the area's employment based there, suburban employment has expanded as central city employment has decreased. Employment losses were uneven across the major industrial categories.
The Buffalo-Niagara Falls metropolitan economic business landscape is dominated by small privately owned firms. The region is home to very few regional headquarters of multinational corporations. Of special concern is the fact that the change in the private sector employment was largely due to the expansion of small private sector firms located predominately in suburbia versus the traditional business centers of the central business district of Buffalo, NY.
The spatial change in the location of employment has been fueled by the expansion of small private sectors firms in the metropolitan area. White, Binkley and Osterman (1993) examine employment growth in the suburbs as fueled by the expansion of new small private sector firm growth. Their research concluded that these firms did not relocate from the central cities of the metropolitan area; rather they are new firm births. The expansion of employment and population to the suburbs of this metropolitan area suggests that over time those metropolitan economies will evolve from a monocentric economic center to a polycentric model of metropolitan economic activity. The next section details the methodology used to construct and identify employment centers in the Buffalo metropolitan area.
EMPLOYMENT CENTERS METHODOLOGY
Unlike other studies that examined the clustering of employment in metropolitan areas, this paper incorporates two comparative methods to assist in assessing the number of employment centers in the Buffalo metropolitan area. The traditional methodology in previous studies used a minimum traffic analysis zones (TAZs) employment density threshold to identify individual TAZs, and then combine adjacent TAZs meeting the minimum employment density level into a group of TAZs whose collective TAZ employment exceeded a minimum employment level. This paper adopts this TAZ employment density methodology and also uses spatial autocorrelation tools to identify employment centers in the metropolitan area. The spatial autocorrelation tools used here are embedded in a geographical information systems statistical program. 4 As noted by Forstall and Greene (1997) , previous studies have developed various definitions and methodological techniques to measure the spatial concentration of employment within a metropolitan area. Debate exists in the literature on the construction of employment centers, focusing on such points as which is the appropriate spatial unit to use and on the multiple definitions of an employment center (see Erickson, (1986) , McDonald and Prather (1994) , and McMillen (2003)). Studies that have researched the employment centers of metropolitan areas have utilized a variety of spatial measurement units from TAZs (Giuliano and Small, (1991), Bogart and Ferry, (1999)), census tracts (Forstall and Greene, 1997) and, lastly, zip codes. Each spatial measurement unit has its advantages and disadvantages. 5 In keeping with the methodology used by Giuliano and Small (1991) and Forstall and Greene (1997) , this paper utilizes TAZs as the spatial unit of measurement.
The second problem area is the multiple labels assigned to the definition of a concentration of employment. There are several definitions labels that are currently used by researchers who are investigating essentially the same phenomena of the changing spatial distribution of employment beyond central city boundaries. Labels such as: edge city employment, minicity, suburban center, and suburban nucleation are just a few that have been used. Each label referencing the spatial distribution of employment has spawned its own unique methodology of measuring employment concentration. Based on the methodology noted above and using Census of Transportation Planning Package (CTPP) data, 26 TAZs met the minimum employment density threshold in 1990 and 23 TAZs in 2000. The techniques described above are quite sensitive to the minimum TAZ employment density threshold used. In response to this issue, I also utilize spatial autocorrelation as the spatial statistical technique to identify employment centers in the metropolitan area. The results are strikingly similar, whether using the TAZ employment density method or spatial autocorrelation and are discussed in the next section.
TAZ EMPLOYMENT DENSITY AND SPATIAL AUTOCORRELATION EMPLOYMENT CENTER ANALYSIS: 1990-2000
Analysis of the TAZ employment density and spatial autocorrelation data highlights three interesting and surprising revelations. First, there exists only one significant employment center in the Buffalo-Niagara Falls metropolitan statistical area. This elongated employment center is concentrated in Buffalo city, not in the suburban area of the metropolitan area. Finally, there has been relatively little change in the physical location of the employment center during the 1990s.
The most surprising finding, using either the TAZ employment cluster method or spatial autocorrelation, is that there exists only one elongated employment center in the Buffalo-Niagara Falls metropolitan statistical area. This center consisted of 20 individual TAZs in 2000, a decrease of only 1 TAZ from 1990 using the TAZ employment density 6 . There is only a one TAZ difference between the TAZs identified by this method and those identified using spatial autocorrelation. This employment center represented approximately 11 percent of the total Buffalo metropolitan employment in 2000. The industrial characteristic of the employment center did not changed during the 1990s.
Although the employment center represents a relatively small percentage of overall metropolitan employment, it does represent much larger percentages of key industrial sectors. Chart 5 highlights the relative concentration of the employment center employment across the major industrial sectors. The employment center represents a relative concentration of producer services industries and the location of a majority of the public administration employment.
The minor TAZ change in the employment center represents an intra-central city change, not an intrametropolitan change. Map 1 shows that the employment center is spatially located within the city of Buffalo. These two findings are consistent using the TAZ employment clustering technique or using spatial autocorrelation. Map 2 is a LISA cluster map that highlights the spatial autocorrelation of the 2000 TAZ employment density. 7 6 List of TAZs is shown in Table 1 7 LISA cluster analysis was run using the 999 permutations to control for spurious random spatial affects. The Moran I value is 0.6950 using the 2000 employment density as the measurable variable The spatial location of the employment center has not changed significantly during the 1990s. Ironically, the location of the employment center extends beyond the traditional central business district within the city. These findings are contrary to the established economic and geography literature that strongly suggests employment suburbanization has and will continue to create employment centers beyond the central city in metropolitan areas. While the use of the TAZ employment density and spatial autocorrelation techniques clearly illustrate the existence of only one significant employment center in the area. Care should be exercised in analysis of the data, as the results are quite sensitive to the spatial measurement unit used, the time period under study and the conceptualization of an employment center and its measurement. Individually and collectively, these issues could lead to misidentification of employment centers in the metropolitan area. Within the context of the Buffalo metropolitan area, while there has been employment suburbanization within the Buffalo metropolitan area, it has been widely dispersed, thus not creating a density of employment that would constitute a suburban employment center. The theory of polycentric employment centers does not hold in the Buffalo metropolitan area.
CONCLUSION
The Buffalo metropolitan area has experienced continued suburbanization of employment and population during the 1990s. However, employment suburbanization has not reached a level of employment density to create identifiable employment centers in the Buffalo metropolitan area. The lack of identifiable suburban employment centers presents practical problems to transportation and public policy planners in designing policies to link employees to employers beyond the city proper. The city of Buffalo is still home to the largest, and relatively greater, concentration of employment as identified using TAZs extending beyond the boundaries of the traditional central business district. The industrial composition of the employment center reflects a metropolitan economy that is becoming increasingly concentrated on producer services industries and in the public sector. The Buffalo metropolitan economy, while lagging behind that of the national economy, has permanently shifted from one where manufacturing dominated to an metropolitan economy that is becoming increasingly driven by producer services industries. The location preferences for these industries and firms tend to favor suburban locations. Expansion of these industries will undoubtedly lead to greater employment in the suburbs and the likely possibility of development of employment centers along the lines of a multi-nuclei model with specialized employment nodes. To date this has not occurred and the Buffalo metropolitan economy is more reflective of a monocentric model than any other relevant economic model. 
